Although I am highly sympathetic to your work, and I recognise the rigorous methodology of your systematic review, I do have concerns about the way in which you have reported your findings. I think there is some room for improvement.
Major comments: 1. Essentially the outcome of your review is that there is extremely limited evidence for the efficacy of rehabilitation interventions in improving outcomes of encephalitis, including almost none for childhood encephalitis. The evidence is limited to: -3 small case series and case reports. -These studies are heterogenous with respect to population, interventions used and outcomes measured, and the lack of a comparison group in all but 1 study.
-As a result discerning any specific messages regarding the role of intervention in improving outcome is challenging and likely not possible when disaggregated by age, sex, rehab modality or setting (inpatient/outpatient). I think that this overall message, although reported is somewhat obscured in your abstract, results and discussion. The conclusion that: "Taken together, results of our knowledge synthesis demonstrate that rehabilitation interventions have the capacity to restore cognitive and physical impairments from infectious encephalitis." Does not seem justified.
2. You hint at the need to still review and aggregate this evidence base because of 'inherent' limitations with respect to study design for rehabilitation research ("adapted level of evidence for rehabilitation research may be needed"). This needs to be discussed more fully. What level of evidence is achievable in rehabilitation medicine? 3. Given point 2, your discussion should have a considerable focus on how this dearth of evidence can be supplemented. How would you design better research in this area?
4. I think that given the limitation of the evidence base, there needs to be a more nuanced discussion of whether any of the findings are generalizable, and whether there is evidence from other populations generalizable to encephalitis patients.This discussion should (as you have partially done) focus on the similarities and differences of encephalitis to other types of brain injury i.e is the available evidence for rehabilitation efficacy in TBI generalizable to encephalitis? What can we learn from intervention studies performed for TBI and could similar studies be performed for encephalitis? Does the limited evidence you have aggregated show similar effects of rehabilitation in encephalitis populations as what may be expected in other forms of BI? 5. A particular challenge that you do not appear to have accounted for in your review is the natural history of improvement following encephalitis and the timeframe over which this occurs. Many of the studies reported assessed outcome in the short-term where some recovery may be expected without any intervention which highlights the need for a comparison group. Minor comments: 1. There are a number of sentences that should be redrafted to improve clarity: -Introduction: 1st sentence (pg 4;ln42ff) -Discussion: pg 22;ln37ff. -Final sentence of conclusion (pg 22;ln 40ff) is an individual with a unique medical history and possible various reactions to interventions. Therefore, besides stringent protocol for academic studies and for intervention protocol, some flexibility is needed at the individual level.
The age is a complicated issue, as children under 19 and adults are not homogeneous groups (there are huge differences between a 3-year-old and a 18-year-old, as well as between a 20-year-old and an elderly). It is clear that the available data didn't allow the authors to design sub-classes in this study but further projects (I hope the authors have some further projects) may try to address this point.
A major hurdle of this work is the limited number of patients in the various case series and cohort studies, making it difficult to conclude on age and sex, and impossible to study social background, level of education, premorbid cognition, etc. There is here a need for a large prospective study, even a clinical trial to assess the benefit of interventions, possibly at an international level to take into account different healthcare systems.
Is it possible to differentiate the "natural" evolution of the disease from intervention benefits? (and is it really important except from an economical point of view ?)
Minor comments
Page 4, line 42 : encephalitis is an inflammation of the brain membrane and parenchyma Page 4, line 44 : virus, bacteria, fungi and parasites. Page 5, line 19-21 : The figures from TBE probably encompass not only encephalitis but also meningitis and myelitis. TBE is used in Europe as a generic name for all infections from TBE virus. Page 6, line 19: the actual case fatality rate following HSV encephalitis is now far below 30%, thanks to acyclovir of course but also large improvement in non-specific ICU management. The authors may want to cite here scientific reviews rather than a website: 
GENERAL COMMENTS
I have some concerns about this paper. The main one is that there seems to be little on what would happen to these people with no rehabilitation. It is clear that some die and some have long term problems, but do most recover completely? If they do then a case series may just describe the passage of time and not have anything to do with the treatment. I think there needs to be more about this.
The authors say that because the studies are small (they are very small), there is great heterogeneity and the quality is not that great that it is hard to make definitive statements about the success of rehabilitation. Yet the conclusion seems far more definite that would appear from these statement. The conclusion need to be far more guarded.
In the PRISMA statement the authors have marked anything to do with bias as N/A. But isn't one of the things included in the Downs and Black assessment to do with bias, and this is presented for all the studies, even if not for the individual outcomes.
It is stated that one study (Tailor(56)) found a low correlation between baseline and outcome, and it would appear that these were measured on the same scale. Such correlations can be problematic, so should be treated with caution.
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GENERAL COMMENTS
The review of rehabilitation intervention outcomes of adult and pediatric patients with infectious encephalitis is well-conducted with an important theme. However, there are several issues require further improvement before it could be possibility accepted.
What are the clinical implications addressing the rehabilitation intervention outcomes with regard to gender and age? For example, what are the clinical implications of the "positive impact of age" as said by the authors in the discussion? we all know younger brain tends to be more resilient. Did authors indicate if one is going to have brain injury, better to be earlier?
The authors only included the literatures before June 2015, meaning those most updated ones published in the recent two plus years are excluded from the review. This would have comprised the conclusions indicated in the review. The authors may consider including the most updated papers in the areas to strengthen their conclusion.
What are the criteria of "sufficient quality" that indicated in Data Synthesis section and fair quality in discussion section?
It would be helpful if the authors could clarify why the Downs and Black rating scales consisting of 27 questions has a total score ranged from 0-30.
VERSION 1 -AUTHOR RESPONSE
Editorial Requirements
The editor has requested the search to include more recent literature.
Response: Our reported search strategy includes relevant literature published between June 10, 2015 and December 15, 2017. We have modified the PRISMA flowchart to better reflect the screening process and inclusion/exclusion criteria described in the methods section.
Revise the Strengths and Limitations section (after the abstract) to focus on the methodological strengths and limitations of your study.
Response: We thank the reviewer for their feedback. The following has been added to the manuscript: Strengths and Limitations of the Study • This review represents a pioneering attempt to identify outcomes of various rehabilitative interventions in patients with infectious encephalitis.
• This review has a stringent methodology including high sensitivity and specificity of search terms and clear inclusion and exclusion criteria.
• Included studies had significant heterogeneity in terms of population demographics, setting of intervention and outcome test measures.
• A large proportion of included studies were case reports/series, with sample sizes being small (<25). This limits the development of strong conclusions and the generalization of rehabilitative strategies to this population.
•
The review contributes a synthesis of current practices for addressing the rehabilitation process of infectious encephalitis and related sequelae and represents a starting point to help close the knowledge gap at a clinical level.
Associate Editor Review
Comments: I think the merit of the paper is the novelty and raising awareness to the consequences of a disease that can have devastating consequences and we probably don't think enough about it (but I've recently seen patients who had it). But in terms of clinical usefulness it is limited as this is a narrative review, the research question is so broad and they don't really present any concrete data.
Response: We thank the reviewer for their feedback. Our research question is broad given the limited literature available relevant to the field of focus, and we believe necessary, allowing us to capture all evidence on rehabilitation efforts focused on infectious encephalitis. To balance the broadness of the question, we stratified our data by age, sex, baseline status, and intervention type to capture the unique characteristics of each intervention.
There are no numbers in the abstract Response: Thank you for pointing this out. We have included numbers in the revised abstract.
The following has been added to the manuscript: Of the 12,737 reference titles screened, 20 studies were included in this review. All of the studies had sample sizes of less than 25 patients and received a score of less than 15 out of 31 points on the Downs and Black scale. Findings showed a variety of interventions has been applied to alleviate sequelae from infectious encephalitis, including using cognitive therapy (9 studies), behavioural therapy (5), physical therapy (2) or two or more therapies (4) . There was inconclusive evidence on the effect of sex, age and baseline functional abilities on outcomes. Due to clinical and methodological heterogeneity between studies, meta-analyses were not performed. (pg. 2-3, lns 58-65) Need to tone down the conclusions of the paper (including the abstract) because there's hardly any data presented.
Response: We have modified the conclusions to better present the results of the included studies. The following has been added to the manuscript: Our findings point to the potential benefit of several interventions focused on rehabilitation after a diagnosis of infectious encephalitis in improving functionality. There is, however, a need for research focused on evaluation of the effectiveness of such interventions in larger scale prospective studies, to disentangle improvement by rehabilitation treatment and that by natural processes over time (pg.210, lns 46436-46841). Table 1 is really poorly presented and difficult to read.
Response: Table 1 has now been re-structured to better present the data, now including level of evidence, type of rehabilitation technique and study design.
The paper will also be useful to inform future, more-focuses and clinically useful research, so it would be nice if they could convey some implications for future research.
Response: We thank the reviewer for their feedback.
The following has been added to the manuscript:
In all, there are certain implications that can be taken from this preliminary report on outcome measures of rehab interventions focused on infectious encephalitis. Based on past studies assessing the effectiveness of rehabilitation in persons with TBI, the findings of our review corroborate the need for population-based studies, strong controlled research design (larger prospective studies to follow this patient population and clinical trials to assess the benefit of interventions using each patient as own control), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.82 Of additional benefit would be studies spanning internationally, taking into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitis (pg.2019-210,ln 425449-45634) .
Reviewer 1
Thank you for submitting this systematic review of the outcomes of rehabilitation interventions following infectious encephalitis. Although I am highly sympathetic to your work, and I recognize the rigorous methodology of your systematic review, I do have concerns about the way in which you have reported your findings. I think there is some room for improvement. Essentially the outcome of your review is that there is extremely limited evidence for the efficacy of rehabilitation interventions in improving outcomes of encephalitis, including almost none for childhood encephalitis. The evidence is limited to: -3 small case series and case reports. -These studies are heterogeneous with respect to population, interventions used and outcomes measured, and the lack of a comparison group in all but 1 study.
-As a result discerning any specific messages regarding the role of intervention in improving outcome is challenging and likely not possible when disaggregated by age, sex, rehab modality or setting (inpatient/outpatient).
Response: We thank the reviewer for their positive feedback.
Comments: I think that this overall message, although reported is somewhat obscured in your abstract, results and discussion. The conclusion that: "Taken together, results of our knowledge synthesis demonstrate that rehabilitation interventions have the capacity to restore cognitive and physical impairments from infectious encephalitis." Does not seem justified.
Response: We have modified this sentence to better present the results of the included studies.
The following has been added to the manuscript: Our findings point to the potential benefit of several interventions focused on rehabilitation after a diagnosis of infectious encephalitis in improving functionality. There is, however, a need for research focused on evaluation of the effectiveness of such interventions in larger scale prospective studies, to disentangle improvement by rehabilitation treatment and that by natural processes over time (pg.210, lns 46436-46841) . Y ou hint at the need to still review and aggregate this evidence base because of 'inherent' limitations with respect to study design for rehabilitation research ("adapted level of evidence for rehabilitation research may be needed"). This needs to be discussed more fully. What level of evidence is achievable in rehabilitation medicine?
Response: The level of evidence for included studies has been addressed in Table 1 using the Oxford Centre for Evidence-based Medicine-Levels of Evidence document to determine the level of evidence grade for each included study.
Given point 2, your discussion should have a considerable focus on how this dearth of evidence can be supplemented. How would you design better research in this area?
Response: Thank you for your feedback. The following has been added to the manuscript:
Based on past studies assessing the effectiveness of rehabilitation in persons with TBI, the findings of our review corroborate the need for population-based studies, strong controlled research design (larger prospective studies to follow this patient population and clinical trials to assess the benefit of interventions using comparison groups), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.82 Of additional benefit would be studies spanning internationally, taking into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitis (pg.19-20,ln 45425-46134) .
I think that given the limitation of the evidence base, there needs to be a more nuanced discussion of whether any of the findings are generalizable, and whether there is evidence from other populations generalizable to encephalitis patients.
• This discussion should (as you have partially done) focus on the similarities and differences of encephalitis to other types of brain injury Response: These questions have been addressed in the revised discussion section in the following paragraphs: Compared to outcomes of rehabilitation interventions conducted in other brain injury populations where heterogeneous interventions types are also present, there is substantial evidence to support cognitive rehabilitation for people with TBI and have since created practice guidelines based on this evidence.77,78 This may be useful for clinicians when developing treatment plans for encephalitic patients in need of cognitive remediation as both TBI and non-TBI patients similarly go through changes in neuronal activity, which affects the physical integrity, the metabolic activity, and the functional ability of the cells.79 Compared to outcomes of rehabilitation interventions conducted in other brain injury populations where heterogeneous interventions types are also present, there is substantial evidence to support cognitive rehabilitation for people with TBI and have since created practice guidelines based on this evidence.78,79 This may be useful for clinicians when developing treatment plans for encephalitic patients in need of cognitive remediation as both TBI and non-TBI patients similarly go through changes in neuronal activity, which affects the physical integrity, the metabolic activity, and the functional ability of the cells. 80 (pg.187, ln 400373-407380) The findings of our review corroborate the need for strong controlled research design (larger prospective studies to follow this patient population until maximal recovery is achieved, and individual complex clinical trials to assess the benefit of interventions using each patient as own control), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.81 Of additional benefit would be studies spanning internationally, taking into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitis. (Based on past studies focused on assessing the effectiveness of rehabilitation for persons with TBI, findings of our review coincide with the need for population-based studies, stronger controlled research design (larger prospective studies to follow this patient population and clinical trials to assess the benefit of interventions using comparison groups), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.82 In addition, future studies should focus on an international level to take into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitis. (pg. 2019-210, ln 45326-46134) A particular challenge that you do not appear to have accounted for in your review is the natural history of improvement following encephalitis and the timeframe over which this occurs. Many of the studies reported assessed outcome in the short-term where some recovery may be expected without any intervention which highlights the need for a comparison group.
Response: We acknowledge this is a limitation of rehabilitation studies in general and have added the following to the manuscript: Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes, is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. There are a number of sentences that should be redrafted to improve clarity: Introduction: 1st sentence (pg 4;ln42ff)
Response: The following has been added to the manuscript: Infectious encephalitis is an inflammatory disease of the brain membrane and parenchyma due to infectious agents (i.e. virus, bacteria, fungi and parasites). (pg.4, ln 9189-920) Discussion: pg 22; ln37ff.
Response: The following has been added to the manuscript: Comparing populations with different etiologies of infectious encephalitis (i.e. difference in infectivity, pathogenicity), varying timespans from the beginning of infection and the use of diverse assessments tools to measure functional gains may make it difficult to make conclusive remarks on which rehabilitative interventions is most effective. Comparing populations with different etiologies of infectious encephalitis (i.e. difference in infectivity, pathogenicity), varying timespans from the beginning of infection and the use of diverse assessments tools to measure functional gains may make it difficult to make conclusive remarks on which rehabilitative interventions is most effective.. (pg. 19-20, ln 43406-43709) Final sentence of conclusion (pg 22;ln 40ff) Response: The following has been added to the manuscript:
Our findings point to the potential benefit of several interventions focused on rehabilitation after a diagnosis of infectious encephalitis in improving functionality. There is, however, a need for research focused on evaluation of the effectiveness of such interventions in larger scale prospective studies, to disentangle improvement by rehabilitation treatment and that by natural processes over time (pg.210, lns 436463-46741).
I would suggest that more emphasis in the background be given to the outcome of encephalitis in adults and children (see also: Khandaker et al. Dev Med Child Neuro 2016.), rather than the geographic variability in its incidence (for a review of incidence see Jmor et al. Virology Journal2008; 5:134).
Response: We thank the reviewer for their comment. The authors have deleted the section focused on geographically distributed incidence rates and included outcome based incidence rates.
The following has been included in the manuscript: Despite relatively low age specific incidence rates for encephalitis, ranging from 3.24 per 100,000 individuals 5-19 years of age to 15.7 per 100,000 individuals 75-79 years of age, 3, 5, 7 compared to other acquired brain injuries (ABI) [e.g. traumatic brain injury (TBI) or non-TBI (i.e., stroke)], 8-10 the hospitalization cost of this condition and its related sequelae are significant.11 In the United States, an estimated healthcare cost of encephalitis-associated hospitalizations was USD$650 million between the period of 1988-1997 and increased to USD$2.0 billion between 1998-2010.4, 12 Likewise, the cost of encephalitis hospitalization to the National Health Service in England has been estimated to be as high as USD$60 million per year.7 In addition to the direct health care costs, encephalitis remains a public health issue of a greater importance due to its associated morbidity and mortality.13 In terms of the related sequelae that follows the diagnosis of infectious encephalitis, it is reported that nearly half of the long-term survivors (follow-up time ≥12months) of childhood encephalitis experienced some form of a neurodevelopmental deficit.14 The most commonly reported sequelae included developmental delay (35.0%), abnormal behaviour (18.0%), and intellectual deficit (17.5%).14 Despite relatively low incidence rates of 3.24 per 100,000 (5-19 years of age) to 15.7 per 100,000 (75-79 years of age) for encephalitis 3, 5, 7 compared to other acquired brain injuries (ABI) [e.g. traumatic brain injury (TBI) or non-TBI (i.e., stroke)], 8-10 the hospitalization cost of this condition and its related sequelae are significant.11 In the United States, an estimated healthcare cost of encephalitis-associated hospitalizations was USD$650 million between the period of 1988-1997 and increased to USD$2.0 billion between 1998-2010.4, 12 Likewise, the cost of encephalitis hospitalization to the National Health Service in England has been estimated to be as high as USD$60 million per year.7 In addition to the direct health care costs, encephalitis remains a public health issue of a greater importance due to its associated morbidity and mortality.13 In terms of the related sequelae that follows the diagnosis of infectious encephalitis, it is reported that nearly half of the long-term survivors (follow-up time ≥12months) of childhood encephalitis experienced some form of a neurodevelopmental deficit.14 The most commonly reported sequelae was developmental delay (35.0%), abnormal behaviour (18.0%), and intellectual deficit (17.5%).14 (pg. 4-5, ln 986-11209) References:
Khandaker, G., Jung, J., Britton, P. N., King, C., Yin, J. K., & Jones, C. A. (2016). Long-term outcomes of infective encephalitis in children: a systematic review and meta-analysis. Developmental Medicine & Child Neurology, 58(11), 1108-1115. It is not clear to me why Rasmussen syndrome was included in the search strategy given that it is not infectious encephalitis. Response: While at present there is no conclusive evidence how the Rasmussen syndrome starts, its viral aetiology was suggested by Rasmussen based on the presence of the immune reaction in the brains i.e., lymphocyte infiltration and microglial nodules. In addition, other researchers highlighted similarities of the syndrome manifestations and Russian spring summer meningoencephalitis, which is caused by a flavivirus, supporting potential viral etiology of the syndrome. The term was used in our searches to be inclusive, in the light of these hypothesis 
Reviewer 3
Comments: This manuscript represents a comprehensive review of outcomes of infectious encephalitis following rehabilitation. The methodology is well-described and rigorous, and is the major strength of the work. Inclusion and exclusion criteria are defined appropriately, and the predefined table for data extraction allows for standardized assessment and recording of data. The quality of the studies included is assessed using a standardized rating scale as well. This represents a contribution to the field as such a synthesis has not been performed in a standardized manner. Overall, the authors begin with 10,057 potential studies and after screening and assessment includes 20 for analysis. Limitations of the work, many of which are acknowledged by the authors, include the small number of studies, the small numbers of patients in each study, the lack of standardization or detailed description of rehabilitation interventions, the heterogeneous etiologies of infectious encephalitis, and the differing times to intervention, all of which contribute to difficulties in forming strong conclusions.
Response: We would like to thank this reviewer for their positive feedback. We too agree the limitations of our findings and have further discussed these points in our discussion and conclusion sections. Indeed, a major weakness of the current manuscript is the presence of overly strong conclusions in the abstract and throughout the paper regarding the efficacy of rehabilitation i.e. "results of our knowledge synthesis demonstrate that rehabilitation interventions...restore cognitive and physical impairments". While this may be intuitive the data are lacking; there are no randomized controlled studies, the natural history of recovery from these conditions has not been well characterized, the number of studies/patients and lack of detailed follow-up here is too limited to make such conclusions. I would suggest rewording as "results support the possibility...".
Response: Thank you for this feedback. We agree that based on our findings that our conclusion may have been overly conclusive considering the strength of evidence for the included studies.
As such, the following has been added to the manuscript: Our findings point to the potential benefit of several interventions focused on rehabilitation after a diagnosis of infectious encephalitis in improving functionality. There is, however, a need for research focused on evaluation of the effectiveness of such interventions in larger scale prospective studies, to disentangle improvement by rehabilitation treatment and that by natural processes over time (pg.210, lns 46336-46741).
Per Table 1 , no studies achieved a Downs and Black score > 15; however, in the text it is stated that two studies received a grade of 16 out of 30
Response: Thank you for this comment. We have accordingly made changes and included this in the manuscript: Based on the Downs and Black scale, all 20 studies received a score of less than <15 out of the possible 31 points (Table 2) .21, 52-70 (pg.. 11, ln 2441-2462) Introduction page 7 line 12 "differences in the risk of developing disorders" is unclear. What disorders?
Response: The following has been added to the manuscript: For example, differences in the risk of developing post-traumatic stress disorder, symptoms manifestation and severity between sexes31 and how well males and females respond to intervention32, 33 and seek health care34, have all been discussed in the literature. (pg.6, ln 1296-13229) Please define the term "grey literature"
Response: The following definition has been added to the manuscript: Grey literature for this search was defined as document types produced on all levels of government, academics, business and industry in print and electronic formats that are protected by intellectual property rights, of sufficient quality to be collected and preserved by libraries and institutional repositories, but not controlled by commercial publishers. (pg.9, ln 19188-1951) Section on "differences in outcome of intervention by age" includes only one limited study. It is not worth breaking this out as separate section since conclusions simply cannot be drawn.
Response: The following has been added to the manuscript:
In the lone study21 that included both pediatric and adult patients, the pediatric patient with an admission functional independence measure FIM (AFIM) score of less than30 demonstrated a longer rehabilitation length of stay (RLOS) and a greater FIM efficiency (defined as mean FIM gain from admission to discharge/mean RLOS) in comparison to the adults who displayed AFIM scores at less than 30. No other studies reported age-stratified results.Only one study21 included participants from both age groups and therefore, there was no other study to compare its findings with and will not be reported. (pg. 12-133, ln 2783-28274) . Reviewer 4 This paper is of major importance as encephalitis is rare but severe diseases with sequelae insufficiently addressed.
Response: We want to thank the reviewer for their positive feedback.
Comments:
The methods here are very stringent and make this paper very valuable. However, It should not be forgotten that every patient also is an individual with a unique medical history and possible various reactions to interventions. Therefore, besides stringent protocol for academic studies and for intervention protocol, some flexibility is needed at the individual level. Response: We acknowledge that flexibility is needed at an individual level, especially for studies focused on rehabilitation efforts and have added the following to the manuscript:
Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes 51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes, is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes 51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. (pg.19, ln 44417-44922) The age is a complicated issue, as children under 19 and adults are not homogeneous groups (there are huge differences between a 3-year-old and a 18-year-old, as well as between a 20-year-old and an elderly). It is clear that the available data didn't allow the authors to design sub-classes in this study but further projects (I hope the authors have some further projects) may try to address this point.
Response: Thank you for your feedback and we hope too that future studies will address will design sub-classes.
The following has been added to the manuscript: An additional limitation of the included studies is the heterogeneity of age between patients and the lack of studies to stratify this analysis by age cannot display the differences in clinical manifestations and outcomes between infants and older children with encephalitis. This varying difference can also be said for the adult population when comparing the brain recovery of young adults and elderly patients. This is an important area for future research and as such, future studies should consider using sub-classes for these age categorizations when analyzing rehabilitation outcomes. Specifically, the heterogeneity of age amongst patients in the included studies and the lack of studies to stratify this analysis by age cannot display the differences in clinical manifestations and outcomes between infants and older children with encephalitis. This varying difference can also be said for the adult population when comparing the brain recovery of young adults and elderly patients. However, there were not enough studies to stratify this analysis by age, which is a limitation of this study. This is an important area for future research and as such, future studies should consider using sub-classes for these age categorizations when analyzing rehabilitation outcomes. (pg. 19-20,. ln 43609-44116) A major hurdle of this work is the limited number of patients in the various case series and cohort studies, making it difficult to conclude on age and sex, and impossible to study social background, level of education, premorbid cognition, etc. There is here a need for a large prospective study, even a clinical trial to assess the benefit of interventions, possibly at an international level to take into account different healthcare systems.
Response: We want to thank the reviewer for their feedback.
The following has been added to the manuscript: In all, there are certain implications that can be taken from this review on outcomes of rehabilitation interventions focused on infectious encephalitis. The findings of our review corroborate the need for strong controlled research design (larger prospective studies to follow this patient population until maximal recovery is achieved, and individual complex clinical trials to assess the benefit of interventions using each patient as own control), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.81 Of additional benefit would be studies spanning internationally, taking into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitisIn all, there are certain implications that can be taken from this preliminary report on outcome measures of rehab interventions focused on infectious encephalitis. Based on past studies focused on assessing the effectiveness of rehabilitation for persons with TBI, findings of our review coincide with the need for population-based studies, stronger controlled research design (larger prospective studies to follow this patient population and clinical trials to assess the benefit of interventions using comparison groups), standardization of measures, adequate statistical analysis and specification of health outcomes of importance to persons with ABI and their families.82 In addition, future studies should focus on an international level to take into account the capacities of different healthcare systems when addressing rehabilitation care for encephalitis. (pg. 19-20, ln 424449-433456) Is it possible to differentiate the "natural" evolution of the disease from intervention benefits? (is it really important except from an economical point of view ?)
Response: Thank you for your feedback. The following has been added to the manuscript to address this comment:
Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. Lastly, an inherent limitation of conducting and reporting rehabilitation outcomes, is the possibility of natural process of recovery and the differing needs of individual patients that may influence the rehab outcomes51 following encephalitis. This factor can impact the success of rehabilitation and may not be necessarily accounted for or captured throughout the case series/studies described in this review. This limiting factor in current studies highlights the need for comparison groups in the future. Response: Thank you for your insight on this comment. We have since taken this statistic out as it does not specify the exact ICD-10 categorization for TBE cause in the European population.
Page 6, line 19: the actual case fatality rate following HSV encephalitis is now far below 30%, thanks to acyclovir of course but also large improvement in non-specific ICU management. The authors may want to cite here scientific reviews rather than a website:
Response: Thank you for providing sources of relevant scientific reviews. The following has been added to the manuscript:
For example, Herpes simplex virus (HSV) encephalitis, a common type of infectious encephalitis, has a mortality rate of 5-20% when an anti-viral treatment is applied and up to 70% with no availability of acyclovir.16 For example, Herpes simplex virus (HSV) encephalitis, a common type of infectious encephalitis, has a mortality rate of 5-20% when an anti-viral treatment is applied and up to 70% with no availability of acyclovir (pg, . 5, ln 1114-1163) .
In the epidemiology section of the Introduction, the age group should be made clear when incidences are reported Response: We want to thank the reviewer for their feedback.
The following has been added to the manuscript: Despite relatively low age specific incidence rates for encephalitis, ranging from 3.24 per 100,000 individuals 5-19 years of age to 15.7 per 100,000 individuals 75-79 years of age, 3, 5, 7 compared to other acquired brain injuries (ABIs) [e.g. traumatic brain injury (TBI) or non-TBI (i.e., stroke)], 8-10 the hospitalization cost of this condition and its related sequelae are significant.11 Despite relatively low incidence rates of 3.24 per 100,000 (5-19 years of age) to 15.7 per 100,000 (75-79 years of age) for encephalitis compared to other acquired brain injuries. (pg.4, ln 986-10197) One of the weaknesses of the study is that it appears that, although some interventions have been found e.g. targeting memory, the search does not systematically include cognitive/behavioural/psychological interventions which are important in encephalitis Response: We thank the reviewer for their comment. We had included the search term "intervention" or specific types of terms such as "cognitive/behavioural/psychological" as we knew the field of research was already limited and wanted the search to capture as much relevant studies as possible. I have some concerns about this paper. The main one is that there seems to be little on what would happen to these people with no rehabilitation. It is clear that some die and some have long term problems, but do most recover completely? If they do then a case series may just describe the passage of time and not have anything to do with the treatment. I think there needs to be more about this.
Response: Thank you for your feedback. This point has been addressed with the following added to the manuscript: The findings of this systematic review should be considered in the context of several limitations: quality of evidence, heterogeneity of studies and natural process of recovery. Firstly, the majority of studies were rated as having <15 out of 31 points based on the Downs and Black scale. This review had no studies that utilized a RCT design but rather, the majority of included studies were case reports/series with small sample sizes (less than 25 patients). These characteristics present limited evidence in a certain passage of time to demonstrate the effectiveness of the included interventions and therefore make it difficult to develop strong conclusions for the efficacy of rehabilitation strategies to the encephalitis population for a longer time span. For future research, studies should consider applying higher quality methodological designs with an adapted level of evidence to take into the account heterogeneity of patient characteristics in rehabilitation settings. This review had no studies that utilized a RCT design but rather the majority of included studies were case reports/series with small sample sizes (<25 patients). These characteristics present limited evidence in a certain passage of time to demonstrate the effectiveness of the included interventions and therefore make it difficult to develop strong conclusions for the efficacy of rehabilitation strategies to the encephalitis population for a longer time span. For future research, studies should consider applying higher quality methodological designs with an adapted level of evidence to take into the account heterogeneity of patient characteristics in rehabilitation settings. (pg. 198, ln 420396-43004) The authors say that because the studies are small (they are very small), there is great heterogeneity and the quality is not that great that it is hard to make definitive statements about the success of rehabilitation. Yet the conclusion seems far more definite that would appear from this statement. The conclusions need to be far more guarded.
Response: Thank you for this feedback. We agree that based on our findings that our conclusion may have been overly conclusive considering the strength of evidence for the included studies. As such, the following has been added to the manuscript: Our findings point to the potential benefit of several interventions focused on rehabilitation after a diagnosis of infectious encephalitis in improving functionality. There is, however, a need for research focused on evaluation of the effectiveness of such interventions in larger scale prospective studies, to disentangle improvement by rehabilitation treatment and that by natural processes over time. Findings suggest there is potential benefit of numerous interventions focused on rehabilitation after the diagnosis for infectious encephalitis and in, general results support a positive outcome for improved functionality at end and post-intervention measures. There is, however, a need for research focused on evaluating the effectiveness of such interventions within larger scale prospective studies, to determine if recovery is due to natural processes or if process is actually assisted by the rehabilitation treatment. (pg. 210, ln 46135-46540) In the PRISMA statement the authors have marked anything to do with bias as N/A. But isn't one of the things included in the Downs and Black assessment to do with bias, and this is presented for all the studies, even if not for the individual outcomes.
Response: This has been changed accordingly within the PRISMA checklist.
It is stated that one study (Tailor (56)) found a low correlation between baseline and outcome, and it would appear that these were measured on the same scale. Such correlations can be problematic, so should be treated with caution.
Response: We thank the reviewer for their comment and has been re-worded accordingly. The following has been added to the manuscript: In a pediatric study, paired t-tests revealed significant improvement in functional skills between admission and discharge based on total and all subscale WeeFIM DFQs scores and admission and discharge scores were inversely correlated with length of stay57 (pg 15, ln 328-331)
Reviewer 7
Response: As the chosen tool for the quality assessment of included studies, this tool does not provide cut-off scores, but instead explicitly provides score for each scoring domain for the reader or clinician to make their own judgement of which studies performed high quality methodological standards. This chart can show interested clinicians where future studies can be improved in terms of methodological requirements. This tool's purpose is not to discard studies but rather provide information for future research about the major limitations that are present for each reporting item. This insightful point also raises the potential need to develop criteria for such a "keep" and discard" assessment tool for rehabilitation studies.
It would be helpful if the authors could clarify why the Downs and Black rating scales consisting of 27 questions have a total score ranged from 0-30. Response: We thank the reviewer for their comment. This has been addressed on pg. 10, ln 22518-2285.
VERSION 2 -REVIEW
REVIEWER
Arun Venkatesan Johns Hopkins University School of Medicine REVIEW RETURNED 19-Feb-2018
GENERAL COMMENTS
The authors have responded nicely to my previous comments and in general this manuscript is improved compared to the prior version. However, the paper has now been extensively revised and the new Discussion needs to be rewritten for clarity, language, and impact. In addition, several points in the Discussion need to be further addressed. Some specific passages and issues include:
-"In general, the defense mechanisms set by the immune system provide protection from infecting organisms, where the defensive mechanisms to fight infection and to promote tissue repair after tissue damage, being subject to immunological competence of the individual. " I don't understand what is meant to be conveyed here. -in the Limitations they state that the "majority" of studies had a Downs and Black score <15. Aren't they ALL less than 15?
-Third sentence of Discussion: It is stated that "All studies showed beneficial effect of rehabilitation..." I think this is still too strong, given the quality of the studies, issues with controls/natural history, etc. Would restate "All studies SUGGESTED A beneficial effect of rehabilitation..."
-In Implications why not propose randomized, blinded, controlled trials?
VERSION 2 -AUTHOR RESPONSE
Associate Editor Review Editorial Requirements: Please revise the Strengths and Limitations section (after the abstract) to focus on the methodological strengths and limitations of your study rather than discussing the results. We have revised this section to include the following:
• This review is the first to identify outcomes of various rehabilitative interventions in patients with infectious encephalitis and represents a starting point to help close the knowledge gap at a clinical level.
• A limitation of this review is that most studies used a case series/study or observational design which is subject to bias and confounding.
The scarcity of studies and/or data that measured standardized indicators of rehabilitation outcomes with regards to patients diagnosed with infectious encephalitis is a limitation.
• Studies with high heterogeneity and varying design may limit the quality of evidence from this review.
1.Abstract Mismatch
Please ensure that the abstract provided on your main document file and in the scholar one submission system are the same.
Response: This has been changed to ensure both abstracts are the same.
2.Fig.Resolution
Please provide another copy of your figures with better qualities and please ensure that Figures are of better quality or not pix-elated when zoom in and make sure that they have a resolution of at least 300 dpi. Response: The image has been changed to a higher resolution. This should provide a brief response to the following questions:
-How was the development of the research question and outcome measures informed by patients' priorities, experience, and preferences? -How did you involve patients in the design of this study? -Were patients involved in the recruitment to and conduct of the study? -How will the results be disseminated to study participants? -For randomised controlled trials, was the burden of the intervention assessed by patients themselves? -Patient advisers should also be thanked in the contributorship statement/acknowledgements.
If patients and or public were not involved please state this.
Response: This statement has been entered into the methods section.
